The study of citrus infestation by the black scale Parlatoria ziziphi Lucas 1853 (Homoptera, Diaspididae) is realized between 2012 and 2013 on two citrus varieties (Thomson and Portuguese) in El Fehoul station in Tlemcen in the North-West of Algeria. This study shows that Parlatoria ziziphi is present in both varieties and the upper surface of leaves is is always more infested than the lower surfacess. In terms of leaves infestation rates, it's very important at the southern exposure and the center of the plot for Thomson variety and with 100 % in the southern and northern exposure of the Portuguese variety. The rate of fruit fruit infestation is the most important in the south with 87.9 % for Thomson variety and 79 % for the Portuguese variety. The infestation rate of the leaves does not change after harvesting the fruit. This species of scale insect is cosmopolitan and it attacks many species of Citrus family. It is also very common on citrus in Algeria.
INTRODUCTION
tolerable threshold, in Algeria and in the majority of the The fruit growing is an integral part of economic and protected from all risks which can cause direct or indirect social life throughout the world. The citrus fruits in damages [3] . particular, have a great importance in the economic and
The development of IPM programs is so focused on social development of the producing countries. They are knowledge of the environment and the population products of export and transformation of various drift dynamics of the agrosystem by the compatible use of such as juices and jams, as they can be a source of chemical and biological methods, but the optimal employment [1] .
integration of these techniques to control pests cannot be In Algeria, the culture of citrus fruits has a great done without a comprehension of their populations [4] . importance compared to other fruit trees. The major In this context, our approach is to identify the perennial crops in Algeria in function of the area are infestation rate of black parlatoria scale insect Parlatoria represented by the olive trees (39 %), grapes (14 %) and ziziphi on two varieties of orange trees in the area of citrus (11 %) . According to the crop yield, the citrus Tlemcen (North-West of Algeria). fruits occupy the first place with 27 %, followed by the olive-tree with 22 % [2] . It is recommended to examine the leaves immediately using a stereomicroscope to prevent drying of leaves and the loss of scales. To study the infestation rate, the real real density of scales is used, which is the number of scales per cm² of both external and internal sides of the leaf. Three squares of 1 cm² are calculated for each leaf in the two faces.
MATERIALSS AND METHODS
The infestation rate for the leaves of both average varieties (Thomson and Portuguese for the leaves of both average varieties (Thomson and Portuguese is calculated calculated according the following formula [5] : . Figure 1 shows a fluctuation of P. ziziphi populations in both varieties. The population density of this species recorded three peaks in infestations curves for the two varieties (27 January 2013, February 27, 2013 and March 7, 2013). Analyses of variance showed a highly significant difference between infestations for each sampling for all varieties. The population densities of the black scale insect, P. ziziphus fluctuated from one month to another on naval orange leaves [7] . As a global number of the population density of this insect species were found with three annual peaks of infestations.
Relative Abundance of P. Ziziphi on Upper and Lower Surfaces: The present observation assured that the average number of scales on the upper surface of leaf was more abundant than that on the lower surface.
The Relative abundance of P. ziziphi per leaf were 87.13 % on the upper surface and 12.87 % on the lower surface in Thomson variety, while the percentage of P. ziziphi in the Portuguese variety were 87.1 % on the upper surface and 12.9 % on the lower surface.
Statistical analysis showed a highly significant difference between the population density on the upper surface of leaves than the lower surface for both orange varieties studied. Fig. 2 . shows the relative abundance of Parlatoria ziziphi on citrus leaf surfaces and the differences between them. The abundance percentage of P. ziziphus on naval orange per leaf were 85.8 % for the upper surface and 14.2 % for the lower surface [7] . The results indicate that that the upper surface of the numbers of infestation by black scale found was 1.42 leaves are infested with a high number of black citrus individuals per leaf. scale than the lower one one in all prospected trees in
The upper surface of the leaf is always infested by both varieties.
Parlatoria ziziphi than the lower surface face. This pest The highest average number of P. ziziphi in the is very important on the upper surface than the lower face upper surface of the leaves was 241.4 and and individuals [9] . Moreover, the infestation due to Parlatoria ziziphi on per leaf in Thomson and 198.99 and 198.99 Portuguese citrus leaves are more important on the upper surface than variety, respectively respectively. However, minimum the lower one [10] . number of infested leaves were recorded on the lower surface of Thomson variety (0.08) and However, minimum Infestation of Citrus by Parlatoria ziziphi According to number of infested leaves were recorded on the lower surface of Thomson variety (0.08) and in Portuguese variety (0.42)(0.42).
This present results support the finding of … Tawfeek … [8] who found 398.9 individuals per leaf on on the upper face of leaf in sweet orange as the highest mean numbers of this scale; while the lowest mean Sampling Directions: The infestation of citrus by the black scale Parlatoria ziziphi in all the directions provides information on the dominance of P. ziziphi on the upper surface compared to the lower surface. In terms of both of studied orange varieties, it is the southern direction which is the most infested by P. ziziphi ( Fig. 3 and 4) . The results of calculations of the infestation rates by directions are similar and do not present a significant Parlatoria ziziphi on citrus leaves for both varieties, difference among them as they have the same shows that the southern direction and the middle of the homogeneous group in ANOVA test (Table 01 ). orchard are the most infested infested for both varieties However, the westerly direction mark the least both varieties (Tab. 1).
important infestation rate compared to other The statistical analyzes confirmed these results for directions. Thomson variety when highly significant differences were
The results of the second year 2014 show high obtained for the five directions within the plot (South, infestations by P. ziziphi for both citrus cultivars with North, East, West and center) with a priority on the south highly significant difference among sampling direction, and the center where the highest infestation rateswere Table 2 shows all infestations in fruit and leaves in two recorded were recorded while there's a highly significant cultivars. We can observe that the southern and middle difference between this two directions. direction of sampling have always the most infestations North and west of plot have the same level of by the pest which confirms the last year's results with infestation; there were no significant difference, OOn appearance of a major infestation in the northerly other hand, the lowest infestation average was recorded direction too.An analysis of variance relating to the for the east direction.
comparison of infestation among the two varieties shows For the Portuguese variety, the statistics data an insignificant difference in infestations for both of indicate a highly significant difference between sampling varieties by P. ziziphi, which explains that, the infestation directions. The south direction contains the most notable rate for Thomson is identical to that of the Portuguese infestation rate by comparing with the other directions.
variety. The center of the plot includes a very considerable
Comparing 2012-2013 with 2014, the damage is similar number of attacks that differs from the infestation of the in the Thomson varieties and little bigger in 2012-2013 southerly direction. Infestations in the north and east compared with 2014 in the Portuguese varieties (Fig. 3 ). Direction of sampling Direction of sampling The infestation rates on fruit by the citrus
The resultss in the Table Table 1 show that show 44% depending on the stations [5] . On their side, that the highest highest population density was found on the leaves are the most affected part, then fruits and the south direction in Thomson and Portuguese variety, branches [11] . The pest attacks the fruit and causes its yet the insect population on the middle direction was in dieback [12] . Scale insects attack all the aerial part of the second rank.
plant Statistical analyses of data given in Table Table 1 and 2 show that there were highly significant differences among the infestation rates in all the direction of sampling for both varieties.
However, no significant differences were noticed when comparing between the fruit infestation rates of the Thomson variety with that of the Portuguese black scale at harvest varies between 6.2% and Morocco, Tunisia and South-East of Asia [11, 13] . These fruit that cannot be removed causing the rejection of the fruit in the market and causes fruit deformation. Other authors, say that Parlatoria ziziphi causes reduction in yield and fruit quality [9] . 
